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Takasi Yamazaki*: Floral anatomy of the genus Zanthoxylum L. 
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Fig. 1. 1-4: Zanthoxylum schinifolium Sieb. et Zucc. (-1 7 if v -> a ir). 1. Longitudinal section of a 
male flower, xl6. 2. The same of a female flower, xl3. 3. Transverse section of the ovary of 
a female flower, x 16. 4. Transverse section at the base of the flower of a male flower, show¬ 
ing five sepals(s), five petals(p) and five staminal traces(st), x20. 5-7: Z. piperitum DC. 
(ppv-y a'7). 5. Transverse section of the apex of a young ovule, showing nucellus (nu), 
outer (oi) and inner (ii) integuments, and obturatour-like body (ob), X135. 6. Longitudial 
section of a female flower, xl3. 7. Transverse section of a female flower, Xl3. 
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Fig. 2. Zanthoxylum yakumontanum (Sugimoto) Nagamasu (-F 9 '!/ft 5 7* 'S a 2). 
1. Longitudinal section of a female flower, X13. 2. Longitudinal section of the 
apex of a ovule, showing nucellus (nu), outer (oi) and inner (ii) integuments, and 
obturatour-like body (ob), x 135. 
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Fig. 3. Zanthoxylum. piperitum DC. Serial transverse sections of a male flower with seven 
perianths and five stamens, s, sepal, p, petal, st, stamen or staminal trace. All x!3. 
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Fig. 5. Zanthoxylum dimorphophyllum Hemsley. Serial transverse sections of a male flower 
with seven perianths and five stamens, s, sepal, p, petal, st, stamen or staminal trace. 
(From the dried specimen of Szechuan, Wang 20494). All x!3. 
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Fig. 6. 1. Floral diagram of male flower of Zanthoxylum subgen. Fagara, based on Z. schini- 

folium. Sieb. et Zucc. (-Y j't’yv's')), Z. ailanthoides Sieb. et Zucc. (* 9 Aifiy-y 3 9), 
and Z. yakumontanum (Sugimoto) Nagamasu (-F 9 •>-? -p 9 7* *fv -y 3 9). 2. A floral dia¬ 
gram of a male flower with seven perianths and five stamens of Zanthoxylum subgen. 
Zanthoxylum, based on Z. piperitum DC. 3. A flower with seven perianths and five 
stamens of Z. dimorphophyllum Hemsley (Szechuan, Wang 20494), p, perianth, s, sepal. 
x8. 4. A transverse section of a female flower of Z. planispinum Sieb. et Zucc. (Z. 
aratum DC. var. subtrifoliatum Kitam.), after Saunders, sm, sepal midrib, pm, petal 
midrib. 
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Summary 

The anatomical works of the flower of Zanthoxylum (sensu stricto) are 
very scanty. The intensive study is only the report of Saunders (1934) treating 
the female flower of Z. planispinum Sieb. et Zucc. She discussed the mor- 
pholology of this flower under her new theory of ‘carpel polymorphism’. In 
this paper the anatomical analysis is made mainly on the staminate flowers of 
Z. piperitum DC. and the character of the perianth of Zanthoxylum (sen. str.) 
is discussed. 

In a staminate flower with seven perianths and five stamens of Z. piperitum 
(Fig. 3), at first, two traces separate from the central stele at the base of the 
receptacle. These two traces have an interval about 160° each other and the 
one separates more or less earlier than the other. Each of them without 
branching supplies to the perianth. Above the region where the two perianth 
traces departed from the stele, the five traces separate and supply to the five 
perianths. These five perianth organs do not separate simultaneously and 
arrange in an imbricate order. From almost same region with the five perianth 
traces, five staminal traces separate successively and supply to the five stamens. 
All staminal traces are alternate with the five inner perianth traces, and two of 
them are opposite with the two outer perianth traces. 

In a staminate flower with six perianths and five stamens (Fig. 4, 1-3), the 
perianths are separated to two groups as two outer and four inner ones. The 
two outer perianths are opposite with the stamens. The three perianths among 
the inner four are alternate with the stamens, but the one (p 2+ b) is opposite 
with a stamen. The latter perianth has two median traces, and is interpreted 
to be composed of two fused perianths. Thus, the general rule of which the 
inner perianths alternate with the stamens is preserved. In a staminate flower 
with eight perianths and six stamens (Fig. 4, 4-6), the two outer perianths(s) 
are opposite with the stamens. Although it is more or less irregular, the six 
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inner perianths (p) are alternate with the stamens. 

The above mentioned facts indicate that the two outer perianths are in¬ 
terpreted as sepals and the four to six inner perianths as petals. A diagram 
of the flower is shown in Fig. 6-2. 

Hartley (1966) gave detailed information of the variability of the perianth 
on the staminate flowers of Zanthoxylum dimorphophyllum Hemsley, in which 
Fagara type, Zanthoxylum type and also transitional type between them are 
recognized. In a staminate flower with seven perianths and five stamens of Z. 
dimorphophyllum (Figs. 5 and 6-3), two perianths being elliptic in transverse 
sections are opposite with the stamens, and five perianths being oblong in 
transverse sectoins are alternate with the stamens. Thus, it is indicated that 
two elliptic perianths are sepals and five oblong ones are petals, and this flower 
corresponds to Zanthoxylum type of Hartley. 

Saunders (1934) reported the floral anatomy of Z. planispinum Sieb. et Zucc. 
(Z. armatum DC. var. subtrifoliatum Kitam.). She treated the carpellate flower 
with eight perianths, and interpreted that the flower consisted of four sepals 
and four petals, in which two outer sepals arrange at right angles with two 
inner sepals, and the separation of two inner sepals (her median sepals) is 
delayed until after that of the petals (Fig. 6, 4). However, there are no 
grounds to indicate that these inner perianths (inner sepals) should be in¬ 
terpreted as sepals. It is more compatible that these perianths are interpreted 
as petals. This flower should be regarded to have two sepias and six petals as 
seen in those of Z. piperitum. 
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